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(54) THE METHOD OF FORMATION OF RADIAL CHANNELS IN A PRODUCING HORIZON 

(57) The method of formation of radial channels in a producing horizon. A flexible two-layer hose 
terminating in a hydraulic giant is placed in a well and a hydraulic cut is developed. The hydraulic giant 
is deflected and placed in a horizontal direction. The hydraulic giant is fed initially to the bottom by 
intervals until the well part of the radial channel reaches the length which is determined from the 
appropriate relationship. The rigidity of the head part of the hose is increased at each interval by filling 
the interlayer space of the hose with solidifying material for the length of the cut interval and holding it 
until it solidifies completely. The hydraulic giant with the rigid head part is fed to the bottom until the 
channel having the predetermined length is cut. 3 il. 



The proposed invention relates to the field of geotechnology and may also be used in 
hydrogeology and the oil and gas industry in the injection into production wells. 

The method of formation of channels in a producing horizon is known which involves the 
placement of a hydraulic giant in a well and the washing-out of radial vertical fissures [1]. 

However, this method is characterized by a limited channel depth. 

The method which is closest to the proposed method in technical essence is the method of 
formation of radial channels in a producing horizon which involves the placement of a flexible two- 
layer hose terminating in a hydraulic giant in a well, the development of a hydraulic cut, the deflection 
of the hydraulic giant with the placement of it in a horizontal direction, the initial feeding of the 
hydraulic giant to the bottom with the cutting of the well part of the radial channel, the increasing of 
rigidity of the head part of the hose and the subsequent feeding of the hydraulic giant with the rigid 
head part to the bottom until the channel having the predetermined length is cut [2]. 



In this method the flexible pressure hose can be placed in a horizontal position through a 
small-radius deflector, which improves the efficiency of formation exposing. 

In this case the movement of the flexible pressure hose is effected in the direction of flow of the 
jet from the hydraulic giant. However, the use of a flexible pressure hose causes random movement of 
the hydraulic giant. As a result, the straightness of the radial channel being formed is disrupted, i.e. it 
deviates from the predetermined direction. Since the rigidity of the head part is increased after cutting 
of the channel for the length equal to the length of the future rigidity of the head part, this deviation 
from the predetermined direction is as if fixed and, during further cutting, the error increases 
proportionally to the length of the channel. 

The purpose of this invention is the elimination of the above disadvantages, namely, the 
improvement of the efficiency of formation of the channel by reducing the amount of deviation from the 
predetermined direction. 

The purpose in hand is accomplished by that in the method of formation of radial channels in a 
producing horizon, which involves the placement of a flexible two-layer hose terminating in a hydraulic 
giant in a well, the development of a hydraulic cut, the deflection of the hydraulic giant with the 
placement of it in a horizontal direction, the initial feeding of the hydraulic giant to the bottom with the 
cutting of the well part of the radial channel, the increasing of the rigidity of the head part of the hose 
and the subsequent feeding of the hydraulic giant with the rigid head part to the bottom until the 
channel having the predetermined length is cut, the initial feeding of the hydraulic giant to the bottom 
is performed by intervals until the well part of the radial channel reaches the length which is 
determined from the relationship 

l r >((d c -d h )/h)L 

where l r = length of the well part of the radial channel in m, 
d c = design diameter of the radial channel in m, 
d h = outside diameter of the flexible hose in m, 

h = allowable design deviation of the radial channel from the predetermined direction at the 
distance L from the axis of the well in m. 

In this case the increasing of the rigidity of the head part of the flexible hose is performed at each 
interval by filling the interlayer space of this hose with solidifying material for the length of the cut 
interval and holding it until it solidifies completely. 

The essence of the proposed differences is that the cutting of the well part of the horizontal 
channel is performed by intervals. In this case, since the length of each interval is predetermined to be 
commensurate with the length of the existing rigid head part of the flexible hose (i.e., the length of the 
first interval - with the length of the hydraulic giant), during the cutting of the radial channel for the 
length of the interval the hydraulic giant may deviate from the predetermined direction more than 
allowed by the difference between the channel diameter (d c ) and the hose diameter (d h ) and the length 
of the rigid head part. 

Another essential fact is that the length of the rigid head part of the flexible hose is reasonably 
limited. This provides for reducing the time of formation of the head part. 

Owing to the fact that the rigidity of the flexible two-layer pressure hose is increased with the 
use of solidifying material with which the interlayer space of the flexible pressure hose is filled for the 
length of the interval and which is then held until it reaches the predetermined solidity, the possibility 
exists of increasing the rigidity of the flexible multilayer pressure hose by intervals. 

The applicants do not know about any cases of employment of the above distinctive signs of 
the proposed method in similar engineering solutions, which gives grounds to consider the proposal as 
corresponding to the "essential differences" criterion. 

The invention is illustrated with drawings, where Fig. 1 presents the diagram of formation of a 
hydraulic cut, Fig. 2 presents the diagram of formation of an extended radial channel by means of the 
rigid head part of a flexible two-layer pressure hose terminating in a hydraulic giant and Fig. 3 
presents the diagram of formation of the rigid head part of a flexible two-layer pressure hose 
terminating in a hydraulic giant. 

The formation of radial channels in a producing horizon by the proposed method is performed 
as follows. After completion of production well 1 (see Fig. 1) which opens up productive stratum 2, a 



well hydraulic giant is placed in it. Pressure column 3 of this giant is used to feed water to the nozzles 
under pressure and form hydraulic cut 4. Then a deflector is placed in it and set in a horizontal 
position. Then, simultaneously with the beginning of formation of the radial channel, the rigid head part 
of flexible two-layer pressure hose 5 (see Fig. 2) is formed by increasing the rigidity of the flexible two- 
layer pressure hose for the length l r by intervals. 

To determine the value of l r , let us consider the process of cutting of the horizontal channel. 
Initially the jet leaving the nozzle of hydraulic giant 6 washes out the cavity in the direction of the 
horizontal section of the deflector. In moving out of the deflector, hydraulic giant 6 may deviate from 
the direction predetermined by the horizontal section of the deflector. The more the hydraulic giant 
moves out, the more it may deviate. Taking into consideration that one of the basic requirements 
placed upon the process of formation of a horizontal well is its straightness, the deviation of the 
hydraulic giant should be limited. The amount of this deviation is determined on the basis of the 
requirements for the necessary straightness of the horizontal well. For example, if at the horizontal- 
well length L the well may deviate from the direction predetermined by the horizontal section of the 
deflector by the amount h, the maximum allowable amount of the relative deviation of the cut channel 
from the design one (6) can be calculated from the formula 

6 = h/L. 

Then, knowing the amount of the clearance Ad between the flexible hose, its outside diameter d h and 
the wall of the well whose design diameter (d c ) is determined on the condition of the hydraulic 
transport of material and depends on the rate of flow of water and the size of the particles being 
transported, we can determine the required length of the rigid head part of the flexible multilayer 
pressure hose [l r ] from the formula 

[l r ] = Ad/6 = (d c - d h )/6. 

Then the condition at which the amount of the deviation of the hydraulic giant from the initial direction 
predetermined by the deflector does not exceed the allowable amount is given by 

l r >[l r ] = Ad/5 = ((d c -d h )/h)L 

or 

l r >((d c -d h )/h) L 

After completion of the rigid head part of flexible two-layer pressure hose 5 for the length l r , the 
radial channel is formed by washing out rocks through the nozzles of hydraulic giant 6 with the 
simultaneous feeding of flexible two-layer pressure hose 5 with the rigid head part to the bottom. The 
removal of sludge is performed by the direct flushing method. In this case the rigid head part of flexible 
two-layer pressure hose 5 prevents the deviation of the flexible hose and the radial channel being 
formed will be straight for a great length. 

The formation of the rigid head part of a flexible two-layer pressure hose terminating in a 
hydraulic giant is performed as follows (see Fig. 3). 

At the first interval, simultaneously with the washing-out of rocks by feeding water to the 
nozzles of hydraulic giant 6, the hydraulic giant is moved out of the deflector for the length l D (i.e., one- 
half the length of the hydraulic giant). 

The moving of hydraulic giant 6 out of the deflector only for one-half its length depends upon 
the fact that in the case of such moving-out the direction of the hydraulic giant is virtually parallel to the 
direction of the horizontal part of the deflector. 

Then the feeding of water to hydraulic giant 6 is discontinued and solidifying material 7 is fed 
into the interhose space of the flexible two-layer pressure hose in such an amount that it could fill the 
interhose space for the length l Q . Then solidifying material 7 is held until it solidifies completely and 
water is fed again to the nozzles of the hydraulic giant with the washing-out of rocks and the moving- 
out of hydraulic giant 6. 

At each successive interval the hydraulic giant is moved out for the length lj, which is 
determined from the expression lj = 2 In K, where l M is the length of moving-out of the hydraulic giant 
at the preceding interval and K is the safety factor which is 0.8. As shown by the results of the 
experiments carried out at the Power Pulse Systems Engineering and Technical Center of the 
Moscow Geological Exploration Institute, in the case of such moving-out of hydraulic giant 6 the 
direction of formation predetermined by the horizontal section of the deflector is provided at each 



interval. In this case the radial-channel section cut before is straight and is used as a guide for the 
flexible two-layer hose. 

The rigid head part of flexible two-layer pressure hose 5 is formed for the length l r , which is 
greater than or equal to the value of the ratio of the difference Ad between the diameters of the radial 
channel and flexible two-layer pressure hose to the allowable relative deviation 6 of the radial channel 
from the predetermined direction. Then the rigid head part of flexible pressure hose 5 is used to form a 
radial channel. Water is fed to the nozzles of the hydraulic giant and at the same time hydraulic giant 6 
with rigid head part 5 is moved out. The removal of washed-out rock is performed by the direct 
flushing method. Here the rigid head part of flexible two-layer pressure hose 5 is used as a guide for 
forming an extended radial channel. 

The formation of a screen in the horizontal borehole is performed simultaneously with the 
cutting of the channel. For this purpose the outer layer of flexible two-layer hose 6 is made perforated 
at the required interval. During the feeding of solidifying material the perforations are located in the 
vertical borehole and therefore they are not clogged. 

The implementation of the proposed method makes it possible to increase the length of the 
straight horizontal section of a radial channel within a producing horizon at a considerable distance 
from the main borehole. 

Claim 

The method of formation of radial channels in a producing horizon, which involves the 
placement of a flexible two-layer hose terminating in a hydraulic giant in a well, the development of a 
hydraulic cut, the deflection of the hydraulic giant with the placement of it in a horizontal direction, the 
initial feeding of the hydraulic giant to the bottom with the cutting of the well part of the radial channel, 
the increasing of the rigidity of the head part of the hose and the subsequent feeding of the hydraulic 
giant with the rigid head part to the bottom until the channel having the predetermined length is cut, 
distinctive in that, to improve the efficiency of formation of the channel by reducing the amount 
of deviation from the predetermined direction, the initial feeding of the hydraulic giant to the bottom is 
performed by intervals until the well part of the radial channel reaches the length which is determined 
from the relationship 

lr^((d c -d h )/h)L 

where l r = length of the well part of the radial channel in m, 
d c = design diameter of the radial channel in m, 
d h = outside diameter of the flexible hose in m, 

h = allowable design amount of deviation of the radial channel from the predetermined 
direction at the distance L from the axis of the well in m. 

In this case the rigidity of the head part of the flexible hose is increased at each interval by filling the 
interlayer space of this hose with solidifying material for the length of the cut interval and holding it 
until it solidifies completely. 



Fig. 1 
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□peA^ariaeMoe vt3p6peTeHwe otHoci^Tefl « 
06/iacTW reoxexHonorMM w wokej 6ufb wc- 
rio/ib3pBaHO xaK>Ke B ri/iAPored/iortiw, He<t>Tsi- 
HOft m raapBofi n pdw bi itine hho cTtl ; . n p w 
3 a k a mm b a h m i/r 3 k e n n y a Ta li tip h h bi x.' c k b a >kVi h . 

l43BecreH enoco6 <J)opMVtpoBaHMa KaHa- 
tiPb b npoflykTMBHOM rppM30HT6, BK/lkftaK)- 
mwfi pa3Meu4eH we b cKBajKMHe 
rWAPOMOHMTOpa M p33MblB paAna/ibHwx BepTw- 
Ka/ibHbix me/iew [1]. 

0 AHd ko ash h bj t/i cnoco6 xapaKTepw3yeTCfl 
orpaHMMeHHow rnySMHotf Kana/ioB, 

Han6o/tee 6/ii^3khk no TexHUnecKOM cym- 
HOCtvi k ripeA/iaraeMOMy HB/iseTca cnoeo6 
4>opMnpoBaH^fl paAvia/ibHbix Kana/iOB b npo- 

AyKTMBHOM rPpM3'OHTe, BK/lJOHafOLAHtl pa3Me~ 

Luenne b CKBa>KMHe rw5Koro AByxc/idrinoro 
pyKaaa c rwApoMOHnTopOM Ha KOHue, pa3pa- 
6oTKy ruApOBpyOa, OTK/iQHeHwe rwApOMpHiiTO- 
pa c buboapm ero Ha ropw30HTa/ibHOe 
HanpaB/ienwe, nepBOHana/ibHyio noAa^y tuflr 



(57) CnpcoB <t>opMwpoeaHH* paA^a/ibHWX xa~ 
h a/i ob b npoAyKTiiBHOM rbpw3pHTe. Pa3Meuia- 
iot a CKBaxcViHe TM6tcMft AByxcno^H^ pyxaB; c 
TMApOMdHMTOpOM Ha KpHMe m pa3pa6aTbieaK)T 
rMAPpspy.6. Otk/iohjwt ri*ApOMdHwTop m N s 
> bqa»t ef p Ha rop WaoHTa/i b h de . h art pa b/i en we . 
OcyiM^GTB/ifliot nepBdHaHa/ibHyro npAany mpr 
pPMOHMTOpa Ha 3^©dw npiiHTepBa/ibHp AO AO- 
CTH>keHMfl n p MCKB.a^MH h P'0 . napTM 
paAwa/ibHoro KaHa/ia A^wHbi. onpeA^^e^yipw 
ii3 cpot8eTCTByipu^erb *cboT.H o ui e hmr ripo«3- 
boaat yBefiMMeHMie kecTKpcTM rPviOBHbw nacTM 
^ykaBa^lfa ka^^pw i^iH?re()p2i/ie ^aiioViHjeH^^ 
^e^pnp^Hbfb ftppd^ 

mn m m a t e p m a/i o m Ma A^^Hy nppMAOHHorp mh- 
Tepsaiia h b u as px<n Ba h viqm ero AO np/inpro 
3aTf epAeB^Hw%ppAa Kjt^ 
ctkori rp/io b how 4acf b *o h a 3 a Bo^^Ap ri pPxoakh 
k$H a/i a 3 a A3 h h 0 w • ^5/1 w h bi . 3 w/iv 



poMOHMTbpa na 3abofi c hpoxoAKOM npMCKsa- 
^kmhho.m HaCTw paAM3^ bHoi^o kaHa/ia ( yBe/iviMe- 
Hvie Ke^df koct^i ronoBko^ MacTVi pykaBa; m 
ndcneAyfemyK3 -noAaMy rw|tpoM;o H ^Tppa c OKec- 
tkom ro/ioBHOM MacTb hd h a; 3a 6ow AO Fl pdxoAKM 
KaHa/ia ~3aA3HHdM ahmhw [2].. 

6 AaH HO M cnpcp6e tie pe boa rw6koro H3- . 
nopHor'o pyKdBa b roj3.M30HTa/ibHbe no/ipxe- 
Hue bjo 3fyi 0>}<eH nepej3 ot k/i o h ht e/i t Ma/idro 
paA^yQ'a*, mto a&BU^ 
BCKpblTVJR n/iacroB, 

flpn 3tom ABM^eHi'ie rn^KOrd Haridpnoro 
pyxaBa oCymecxB/ifleTCfl b Hanpaa/iennn ncTe- 
neHUa CTpyn H3 ruiAPOMOKviTopa. OAHaxo wc- 
no/ib30BaHne rn6Koro HanopHoro pyKaaa 
o6yciioB/iM8aer pecnop^AOHHoe neoeMeme- 
Hue ruApoMOHMTopa, B pe3y/ibfaTe hb pyiua e t- 
Cfl nppiMo/iMHeCiHobTb <J)opMwpyeMoro 
paAna/ibHoro xana/ia 7 oh OTK^OH»eT0» ot 33- 
AaHHoro HanpaB/ieHMa. A nocko/ibxy yBennse- 

HMe ikeCTKOCTM rO/lOBHOCt M3CTW npowcxoA^T 
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paUMM HaxOA»TGfl B BepTMKa/lbHOM CTBO/ie 

CKBa>xMHW m mx 3axynopKa He npowcxoAWT. 

OcyiMecTB^eHwe npeAio>s<eHHoro cnoco-' 
6a no3BO/i«eT yae/iMMMTb a^ mh Y npflMO/iwHew- 
Horo ropH30HTa/tbHoro yMacrtca paAwa/ibHoro 
Kana/ia b npeAenax n po AY ktw bh o ro ropw30HTa 
Ha 3HaMWTe/ibH0M yAa^eHMM ot ocHOBHOro 

CTBOiia CKBaxMHU. 

cD o p m y 7T a w 3 o 6 p e t e h w a 
CnqcoO <J>opMMpdBaHWfl paAtfa/ibHuxKa- 

Ha/lOB B npOAyKTMBHOM rOpW30HTC, BK/IIOM3K}- 

mutt pa3MetueHwe b .ctcBaxMHfe rw6KOfo 
Asyxc/ipftHord pyKaBa c rw apomo h mto pom- na 
KOHue, paspaSoTKy rwApOBpy6a, OTK/ioneHMe 
rwApOMON MTOpa c bwboaom ero Ha ropw30H- 
T3f\ b h o 6 h an p a b/i ^ h m 6 » nepe0H0MaabHy»o noA- 
any rwApoMOHMTOpa Ha 3a(3oft c npoxofltcofi 
npMCKBa>xMHHOM Mactw paAwa/ibHoro icaHa/ia, 
yBe/iMHeHfcie xcecxKO'c™ ronpBHOvr Hactw py#a- 
Va m noc&AyK)tuy»P npAany rMApOMOHWTQpa e 
xcecxKOPi ro/ioBHOft HacTbio Ha 3a6oM ao n£o- 
xoa^m tcaHa/ia saAaHHoft a^mhw, ot /i w^aio- 
U4 w ft C;M Tew; ,HTb> c ueVibiti v noBbiuieHb$* 
34><j>6kTMBHOCTii ^opMMpOBaHVia kaHana 3a 
CMeT yMeHbmeHW ot kjio h e h ma of 



3aAaHHoro HanpasneHWH, nepaoHaMa/ibHyjo 
noAany rwAPOMOHWTopa na 3a6oft ocymecTB- 
*miOT noMHTepBa/ibHO ao AOCTM>KeHi4a npw- 

CKB3XCWHH0W M3CTW paAMa/lbHOTO (OHa/ia 

5 a^mhu, onpeAe/ineMOM M3 cooTHoweHMa 

rAe lx< - AflMHa npMCKBaxuiHHOft Haerw paA^- 
a/ibHoro KaHa/ia, m; 
10 dk - npoetoTHbitf A^aweTp paA^a/ibHoro 
Kanaka, m; 

dlh - Hapyxoibi£i AwaweTp rM6fcoro pytcaBa* 

Mi 

h - AonycTMMafl npoeKTHaa Be/iwnwna ot- 
15 K/ioHeHMA paAwa/ibHoro tcaHa/ia or saAaHHoro 
HanpaB/ieHwn Ha paccroaHMM Lot ocw cKBa^w- 

npM 3TOM yBeAMMeHWe JXeCTKOCTW ■ ^pflOBHOfr , 

MacTM rw6icoto pyKasa npOM3BOAflT na K a^AdM 
2d MprepBBne 3anb/iBeHweM we^c/iopiHpro npb- 
ctpaHCTBa yKa3aHHoro pytcaaa t sep Ae *o w m 
MjaTepwa/ipM Ha A^ny npo^AenHpro wHTepBa- 
iia m BbTAep^wBaHweM ero #0 no/iHpro 3aTaep- 
^dBaHMk» ; 
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BWABHHeTCfl rwflpoMOHMTop, Tewi 6o/ibiue OH 

MOK6T OTK/lOHMTbC*. YHMTblBafl, MTO OA^MM M3 

r/iaBHbix Tpe6oeaHMM, npeAVflB/iaeMux k npo- 

ueccy <{)opMMpoBaHM5i ropM30HTa/ibHoA cxBa- 

>j<MMbi, *B/taeTc* ee npaMO/iMHetfHOCTb, 5 

oTK/ioHeHwe rMApoMOHMTopa ao/ijkho 6wTb or- 

paHMHeHO. Be/iMHMHa oTx/ioHeHMfl onpbAe/ifl- 

eTCfl, wcxoAfl ^3 Tpe6oBaHMCi k Heo6xoAMMow 

npaMonMHewHOCTw ropM30HTa/ibHo£i CKBaxcH- 

hw. HanpwMep, ec/w npw ^yiMHe ropw30HTa/ib- 10 

hov? cKBaxo/JHu L AonycxMMo ee oTK/ioHeHwe 

ot HanpaBiieriwn 3aA3HHOro ropw30HTa/ibHbiM 

yqacTKOM oTicjiOHMTe/ia Ha Be/iwMMHy h, to mo>k- 

ho paccswrarb MatccwMa/ibHo AonycTMMyjo Be- 

nwMMHy OTHdCMTe/ibHoro otk/io h 6hmji 15 

npOwAeHHoro Kanaka ot npoeKTHoro <5*. 

A h 
o =* £ • 

ToFAa, 3Ha« Be/iMHMMy aaaopa Ad Me>My rw6- 
kmevi pyKaBOM; Hapy>KawM AwaweTpoM dp w 20 
<rre;HkOMf CKBa^MHW, npoeKTHbi^ A^aweTp ko^ 
ToROft (dtO onpeAe^^ejcfl wa yc/iOBwa rwApo- 
TpaHQnopra Maxepka/ia w 3aBMtnT ot pacxbAa 
boaw* KpyriHOCTM TpaHcriopTUpyeMwx nacTMH, 
Mo>kHp onpeAeilMTb H#o6xo^>4yro AAWHy xe- 25 
CTKoft rb/iOBHOM naeTil r^Koro MHoroc/iOMHO- 
fd ^anppHoro pyKaBa [I>k] . . 

' n l A d _ ^dx ^ dp 

Tor^a yc^dBwe, rtpw KotbpOM %e/iMMWHa: 30 
OTKflOHeHiifl rwApoMOHMTopa oT.nepBOHaHa/ib^ 
houq. saAaHHdro ot k/i d h wje/i e m HanpaBneHwa > 
ne npe.BbiuiaeT APpycT^MOMi 



t ?>;n t_ Ad dk dp , 

IXC ft r l 
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Tlocne fdro, kak BbmdnHeHa >KecT^a5i ro- 
/iOBHa« 43 ct b 5 rvt 6 ko r d AByxc/ipiii HO f o Hanop- 40 
Horo pyxaaa 5 *na p,nwHy b*, <t>opMvipoBaHHe 
paA^a/ibHoro Kanaha oGyineeTB/jjaipT nyTeM 
p a3M w b a *p d pdA ne pes h aca ak w rvi AppMO hmto- 
pa 6 c oAHOBpeMeHHow PidAane^ rwOkoro AByx- 
c/io^HOro HanopHoro pyxaBa 5. c acecTKOfl 45 
ronoBHOui MacTbK) Ha 3a6ofi. Bwhoc umaMa 
dcymecTB/inioT no MeTOAy ripjiMoC* npowbiBKw. 
lipw 3Tor* >KecTKa» ro/iOBtfaa nacTb rw6Koro 
AByxcnoPiHoro HanopHoro pyKasa 5 He no3Bd- 
nner 0TK/ioHMTbca rw6xOMy tunaHry w c}>opMW- 50 
pyeMbitf paA^a/ibHWM Kanan Ha 6onbatOM 
ripoTJOKeHww 6yAeT npnMo/iwHePiHbiM. 

nowHTepBa/ibHoe ^opMnposaHwe >Kect- 
Kpki ro/iOBHOi?i MacTM rw&Koro A&yxc/iOMHoro 
HanopHoro pyxaaa ctmapomohmtopom Ha Top- 55 
Ue ocyiuecTB/ifleTCfl G/ieAyKDiAWM o6pa30M (cm. 
4>wr. 3), 

Ha nepBOM wHTepBa/ie OAHOBpeMeHHO c 
pa3MUBOM nopoA nocpeAGTBOM noAaMM boam 



k HacaAKaw rwApoMOHMTopa caM tmapomohm- 
Top 6 BbiABwraeTCsi ^3 OTicnoHMTe/ifl na A^^ny 
lo (no/ide^MHa a^hhw ruAPOMOHMTdpa). 

BwABw>!ceHne rwAPOMOHMTOpa 6 H3 otk/io- 
HMTe/i« TO/ibKO Ha no/iQBMHy CBoew a^mhw 

06yC/10B/ieHOTeM, MTO npw TaKOM BWABM>KeHVlM 

nanpaBTieHne rwAPOMOHHTopa npaKTMMecKti 
napa^/ienbHO HanpaBneHMK) ropH30HTa/ibHoi?i 

HaCTW OTKHOHMTe/lfl. 

3aTeM noAaMa boaw k rwApOMOHHTopy 6 
npekpamaeTCJ? m noAaeTcn TaepAeioiUMM Ma- 
Tepwa/i 7 b Me>KUjiiaHrpBoe npocTpancTBo ruid- 
Koro AByxc/io&Horo HanopHoro pytcaBa. b 
TaKOM o6beMe. 4To6bi oh Mor ^ano/iHUTb Me*- 
lii/ianroBoe npocTpancTdo Ha Anwny l 0 . 3arew 
BbiAep^xiiBaiOT TBepAeto\i\\Aft MaTepwa/i 7 ao 
ero no/iHoro 3aTBepAeBaH^fl w BHOBb noAaiOT 
BpAy ^ HacaAKaM 1 rMApOMOHMtopa, pa3MbiBa« 
nopoAy w BbiAB>tra$i tmapomohmtop 6, 

Ha Ka>kAOM noe/ieAyJoiueM HHTepBa/ie 
BMABMXceHMe ruApoMdHMTopa PcyLaecTB/ijiidt 
na ,A^viHy li, onpeAe/iHeMyK) m Bbipa>KeHM5i 
h =» 2 Im K, ri\e ~ A^wna BbiABtixeHMfl rMA" 
poMOHMTdpa tfa ; i3peAWAywew MHTepaa/ie, a 
K-~ kd34>4>MUV!eHT 3'afiacf * 0,8* K^k noKasbiBa'- 
k>T pe3yn bTarw on biTo b. n pbiBeAeHHbix b pi TU 
CMC MPPl/1. h T pw TakbM b bi ^ b v\)kq h h m rviApo- 
MOHHTbpa 6 Ha k3>kaom WHTepBa^.e pgecneMw- 
BaeTCsi 3aAaHHoe rop.M30HTanbHliiM ysaCTKOM 
OTtoioHMT^Afl HanpaB/ieHvie 4>q h po b a h mji , 
flpw 3TOM rippMAeHHbiPi paHee y^acTOK paA^- 
anbHbro iKana/ia flB/i«e+cfi np fi m o/i mh e ^ h biM w 
Mcno/ibayeTCfl a^ 6 ko no ABy^G/i ow h o ro py^- 
kaBa K3K Hginpa8/ijJK)iMafl. 

, ,0opMnpqBaHne ^ecfKOfi roAOBHoii MacTM 
rn6koro AByxc/iotiHpro HanopHoro pyKaeta 5 
oc^iM^cT|na rot na A^ wny v|x{. koto pa? 5o/i b uje 
vinvi : paBHa b e/i u h ^ h 4 o t h b|iJ.e h m a p a sii". i it 14 w Ad 
A^a^eTpoB paA^ia/ibHoro xana/ia n rii6Kord 
iE(¥y^C/lo^HDro 4 wia|1'<5p-H'6i%^ pykaBa tc AbrlycTM- 

MOM'y OTHOGMTe/lbHOMy OT K AO H 6 H 5 pa A^ - 

a/JbHOfO KaHa/ia 1 bT aaAaHHdrd HanpaB/ieHMfl, 
3aTeM c noMoiUbio ^KecTKofr fb.jidBHow nacTH 
rn6xoro AByxc/iowHoro Hanopnbro pykaaa 5 
c|)opMMpyK)T paAwa/ibHwi?! Kanan. noA^WT'BOAy 
k HacaAkyaMirviAPOMOHMTopoB M OAHOBpeMeH- 
HO BblABMraKDT rUAPOMOHHTpp. 6 c. ^CeCTKOpi 

ro/ioBHOii.MacTbio 5» Bwhoc paaMbiTon nopoAw 
bcytuectB/iaH3T no MeTOAy n pa mo ft npoMbiBKH. 
3Aecb >KeGTka5i ronoBHa« sacTb rvt6Korc Aayx- 
c/ibftHoro Hanopnoro pyxaBa 5 wcno/ib3yeTcn 
xaK HanpaBnflioma» aia <J>opMnpoBaHMfl' npo- 
T^xeHHoro paAna/ibHoro Kana/ia, 

OppMnpOBaHne (J)n/ibTpa b rdpw30HTa/ib- 

HOM CTBO/ie bCytAeCTB/lflfOT OAHOBpeMeHHO c 

npoxoAKOft xaHa/ia. axofo Hapy>KHbit?i cnoti 
rw6koro AByxc/iofiiHorp pykaBa 6 b Hyx<HOM 
MHTepBaAe Bbtno/inaiOT nep<t>opnpOHaHHbiM. 
Dpn nOAa^e TsepAeHDiuero MaTept^ans nept|>o- 
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nocne npoxoAKM KaHa/ia na A^wHy. paBHyid 
AnwHe 6yAyu4ew x<ecTK0CTM ronoBHOfl MacTM, 
to 3to oTKnoHeHwe ot 33AaHHord Hanpasne- 
HMfl KdK 6w <|)MiccMpyeTCfl \a npw AanbHetfujew 
npoxoAKe, otuM6Ka yBe/iMMMBaeTCn npdnopuw- 
oHa/ibHO A^^He KaHa/ia. 

Ue/ibio HacTOfliuero M3o6pereHM5i nB/meT- 
cn ycrpaHeHUe yK33aHHMX h e a° ctbt ko b » a 

UtMeHHC) nOBUUieHUe 3<J><J>0KTM BHOCTW <J)OpMM- 

poaaH^fl KaHa/ia 3a cseTyMeHbujeHM« BenwMw- 
hm oTicnoHeHMfl ot aaAaHHoro HanpaBnenwa. 

nooTaBAeHHafl uenb AOCTwraeTca TeM, mto 
b cr»oco6e 4>opMMpOBaHwa paAwanbnwx Kana- 
noB b. n poAyKTMBHOM ropM30HTe« BtcnioMaK)- 
mew pa3MetAeHvie b CKBaxcvine rM6Koro 
AByxcnojftHoro pyKaBa c rwjvpoMOHWTOpoM Ha 
KOHue* pa3pa6oTKy rwApoBpyda, oftoioHeHwe 
rwAPQMOHWTopa c bwboaom ero Ha ropw30H- 
TgnbHde HanpaB/ieHMevnepBoHaMa^fcHyip noA* 
any rMApowoHMTopa Ha 3a6o# c npoxoAKofl 
n pMCKBa^cwH H oVi mbctm paAwa/jbHdro KaHana, 
yBeAMMenne xcecTKocTK ro/iosHbw mbctm. pyKa- 
Ba w nocneAy K?iuy»o. ndAany rwftpoMOH wT.opa c 
jKeexKOM : ro/io bh oft nacTbto Ha aaSdtf AP npo- 
xoakm Kanaka' 3 a Aa>* h o tfi »A/i mhu, nepBQHa- 
MajfibHyK) ndAany ruflpoMOHWTopa Ha 3a6oft 
dcyiuecTBii«iOT nojwHTepBa/ibHp ao .AocT;wxcb- 
;H*m« rtpMCKBa>KMHHo« Macfw pa^wa/ibHoro ka^- 
y a/ia AriWH bii onpeAe^eMO^ m3C00t ho Uj en w 

%. . ^ dfe-dp . 
: ' • jJ? H : . . : 

XAe U ~ A^rtHa npMck6a>KMHHOM Macjvt paAH- 
\an bHdro Kanar\a r M: ^ ; 

- Qfc' ' — ripo e kth bt Pi A^aweTp paAWa /i b h brd 

: dp - HapyMCHbiCi AwaMetp rtfBxdro pykaBa, 

-Ml . ..V - •- ; ■ ■ ■ : . .'. "■■>■„:■, ' '. 

H - AOriycTWMaj* ripobKTHaa BewnwHa. ot~ 

KnoHeHwa paAwa/ibHpro Kanana o¥ 3aAaHH;oro 

HanpaaneHw* Ha paccfoAHViw Lot ocw cfcBaww- 

"rf$Ci 3tom yBenwMeHMe ><ecTKdGTM rp/idBHOw 
. MacTPi rw6koro pyxasa npow3BOAflT Ha *9>kaom 
viHtepBa/ie 3ano/iH'eHweM ^e^CfldMHOrQ npo- 
cTpaHCTBa yK33aHHoro pyKaaa TBepAe»ou4HM 
Mat epwa/iOM Hia fln^Hy n po^ AeHHOrd i3 h tepaa- 
; /ia y\ ObiAep>KMBaHMfl ero ao nd/iHoro satBep- 
AeBaHM5i. 

GVmHbcTb npeA/iaraeMbix ot/immmm 3a- 

lC/lK)M3eTC5l B TOM, ^TO npdXOAKy ftpMCKBa>KWH- 

Hoft Mac tm ropnapHTaii bHorp Kanana 
- dcytuecTB^flJOT nowHTepaa/ibHO. Flpvi 3Tom, 
n oc ko/1 b KyVvi una K3>KAoro MHTepaana 3aAaeT- 
cst con3MepfleMoPi c a^mhoCi y>K6 wMeKJiMewcfl 
>KecTKOM ponoBHOfii MSCTi/i rwSKoro pykaaa (a^m- 
Ha nepBO.ro viHTepBana - c aamhom rwAPOMO- 
h WTO pa), to npw npdxoA^e paAwa/ibHoro 
KaHana Ha A^^ny MHTepBa^a twaPOMOHmtop 
He MoxeT oTKnoHMTbcn ot 33AaHHoro HanpaB- 



neHMfl 6o/ibiiie, Mew no3BO/iniOT pa3HMMa Awa- 
weTpoB KaHa/ia (d K ) m pyxasa (dp) w AnwHa 
>scecTKO^ fO/lOBHO^ Mac™. 

CyiAecTBeHHuw «B/ifleTca TaKxce to, mto 
5 A^wHa xcecTKO^ rdnoBHOfl MacTM rwOtcoro pytca- 
BB o60CH083HHO orpaHMHWBaeTcn. 3tmm ao- 
CTwraeTCfl coKpaiueHwe speMeHM 

<J>OpMMpOB3HM51 rO/lOBHOl* HaCTM, 

3a cneTToro, mto a"h yBe/iMMeHMfi >RecTKO- 
10 ctm rw&Koro Aayxcno^Horo Hanopnoro pyKaBa 
wenoiib3yioT TBepAewmMft MaTepwa/i, koto- 
pbtM 3anonH«K)T Mexcuj/iaHroBoe npocTpaHCT- 
bo rwfiKoro AByxcno^Horo HanopHoro pyKaBa 
hb A^^Hy MHTepaa/ia m Aa/iee BWAepyxwBatoT 
15 t b e p a 6 K5 ium w MaTep^a/i Ad Ha6ppa mm 3babh- 

HOdTBepAOCTMpeecneHMBaeTCrt B03MO>KH0CTb 

rtoMHTepBanbHdro yae/iwHeHWH yxectKOCrn 
rw6Koro MHorocnoPiHoro HanopHoro pyKasa. 
3a«BWTe/iflM ne MSBeGTHO ,wcnon>30B3HMe 

20 yKa3aHHMX 0T/iHMMTe/ibHbix npw3HaKOB ripeA- 
iibxceHHorq cnpeo6a b a h a/i o r m m H bi x TexHWM e- 
ckmx petueHviflx. mto AaeT ocHOBaHne cMMfaTb 
npeA^o>KeHvie cootb ctct By 10 uim m KpMTepWK) 
r "cyu^ecTBeHHwe dT/tMMMfl H . 

25 l/foobpeTeHwe npncHpercyi HepTex^MM, : 
r^e Ha cj>Mfi T npeACTaB/iena cxewa 4>opMHpb- 
sa h wfi APdB py 6a , Ha^wr. 2 - exewa 4>ormm- 
poaaHvifl npbtn>KeHHorb paAwa/ibHoro KaHana 
O nOMplAbip >KeCTKOM rb/iQB.HpM MacTw rw6Ko- 

30 rb AByxcnbRHoro HariopHdro pyKaaa e rMAPo- 
MpHMTdppM na Topue, Ha 4>Vir. 3 - cxewa 

* i(^MT^ 4>ppMWpOB^HMa x<ecfKoi^ 

ronoBHO^ MacTw rw,6Koro AByxcnoftHor.o hb- 

' hopHpro pykaaa e rWApoMOHMTopdM na Topne. 

3§ OopMi^ipoBaHMe paAMa/ibHbix KananoB b 
hpoAy^TMBHb^ fopVi30HTei no npeA/iaraeMbwy ; 
cnoboBy ocyiAecTB/i5ietc« cneAy«5iMMM o6pa- 
4om ! . flpcne npb.BeAeHVifl 3KcnnyaTai4MoHHp^i 
PKBa^wHw 1 (cm. 4>mt. 1), BGKpwBaiouue^ npo- , 

40 ivyKfViBHbi^ nnaer 2, b Heft pa3MeiAaidT gkb3- 
x<ymHbift n^APdMOHwTbp, no HanppHOMy CTafey 
-> V 3 KbTOporo & HacaAKaM npA AaaneHweM n,OA- 
am BOAy w 4>opMMpyioT rMApOBpyS 4. 3 at eM b 
' neM pd3Meu4aioT OTK/iOHtiTe/ib w nepeBdAflT 

45 erb b rbpM30HTa/ibHoe npnox<eHiie. fla/ieepA- 
HOBpeiyjeHHp c HaManpM (|> op m m po a a h m a * pa AVi" 
a/ibHorb KaHana ^opwupyiOT >KecTKy k> 
rp/ioBHyio MacTb rwbkoro AByxcno^Horp : na- 
nopHoro pyKaBa 5 (cm. 4>nr. 2), nyTew nown- 

50 TepBanbHoro yBe/iMMeHWfl >xecTKbcTM rw6Koro 
AByxcnOMHoro HanopHoro pyKaBa Ha A/iMHy I;*. 

/X/iji onpeA^eH^fl BenwHUHbi l>x paccwdT- 
pwM npouecc npoxoAKw ropn3dHTanbHoro Ka- 
Ha/ia v riepBOH3Ma/ibHo cTpy«, BbmeTatomafl na 

.55 HacaAKM rw AP omoh mto pa 6. pa3MbiBaeT no- 
nocTb b HanpaBneHMW ropnaoHTsnbHoro yMacT- 

K3 OTK/IOHMTe/lfl. (IpM Bbi^BM)S(eH MM M3 
OTK/lOHMTe/lfl rWAPOMOHWTOp 6 MO>KeT OTKnb- 

HMTbCfl ot Hanpa8/ieHMfl 7 3aAaHHoro ropM30H- 
TanbHbiM yMacTKOM otk/ioh MTe/iJi . HeM 6onbuie 
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